Studies on camel hemoglobin. 1. Physico-chemical properties and some structural aspects of camel hemoglobin (Camelus dromedarius).
Hemoglobin from an adult camel (Camelus dromedarius) was prepared from the red cell lysate by CM- and DEAE-cellulose chromatography. The purified hemoglobin showed a lesser mobility on starch gel electrophoresis at pH 8.5 than that of human hemoglobin C. Native camel hemoglobin contains 95-99% alkali-resistant hemoglobin and in soluble in 2.94 M K2HPO4/KH2PO4 buffer. Different forms of camel hemoglobin show similar ammonium sulfate precipitation curves. Indirect evidence for the stability of camel hemoglobin solutions was obtained from several sources. Spontaneous met-hemoglobin formation is extremely slow and minimal quantities of degradation products appear on starch gel electrophoresis and on chromatographic separation. The alpha and beta chains of camel hemoglobin A were separated on a CM-23 column by the use of a pyridine formate gradient. Large peptide fragments were obtained by tryptic digestion of maleylated alpha and beta chains. The N-terminal structure of the alpha and beta chains and of tryptic maleylated peptides derived from alpha and beta chains are presented. Between adult camel hemoglobin and adult human hemoglobin six amino acid differences in the N-terminal 20 amino acid residues of the alpha chain, at residues: 4, 5, 12, 14, 17, and 19; eight amino acid substitutions were found in the beta chain at positions: 4, 5, 6, 9, 12, 13, 16, and 19. Substitutions at alpha5 Ala leads to Lys, and beta19 Asn leads to Lys, increase the net positive charge of camel hemoglobin by two, while other substitutions result in no charge differences. The molecular basis of the stability of camel adult hemoglobin is discussed.